covering the late Holocene (0-8000 BP) were used to determine the total nitrogen contents. The analytical methods for the determination of the total nitrogen contents are described in detail by Haake et al. [1993] . In brief, total nitrogen was measured by a catalytic high-temperature combustion method and subsequent thermal conductivity detection.
In order to obtain reliable and consistent flux estimates, the southern boundary of the Arabian Sea was set to 6øN spanning a line from the Somali coast to the southern tip of Sri Lanka Table 4 we roughly estimated an annual N20 flux to the atmosphere of-0.4 Tg N20 yr -1 (0.25 Tg N yr-1).
However, our estimate might be conservative since recent N20 measurements in the upwelling region off southwestern India during the SW monsoon showed extremely high N20 concentrations ], which may lead to an upward revision of the current estimates.
N Sedimentation
The total accumulation rates from Sirocko et al.
[1991] and the measured nitrogen contents as listed in Table 5 Not used for averaging (see text for details). In Table 6 
mmol C m -2 d -2 and DNFc is the resulting denitrification in mmol

Internal N Cycling
Assuming that the flux of particulate organic nitrogen (PON) out of the photic zone (i.e., the export flux) balances the new production which in turn is equal to the NO3-uptake (i.e., the NO3-assimilation) in the photic zone, we can roughly estimate the export flux based on NO3-assimilation data. In a recent publication, Watts et al. [1999] report total N assimilation rates and integrated f ratios (here defined as the ratio of the NO3- for -3.8 and 1.9% of the annual export flux or new production, respectively. However, a more detailed analysis revealed that there seem to be spatial and seasonal differences in the contribution of N aerosols to the N cycle in the Arabian Sea. In Table 7 we give some examples for the contribution of the dry deposition of NO3-and NH4 + to the new production in the oceanic surface layer at selected stations in the Arabian Sea. Obviously, atmospheric dry N deposition plays only a minor role for the N cycling in the Arabian Sea's surface layer because of the enormous NO3-enrichment due to upwelling events, which fuels the primary production in the surface layer during the SW monsoon. Only in the southern part of the central Arabian Sea, which is less influenced by the NO3-enrichment in the surface layer, there might be a significant contribution (10-17%) to new production by the atmospheric dry deposition of NOr and NH4 +, especially during the intermonsoon. Since the atmospheric depositions of N compounds to the Arabian Sea area are directly linked to anthropogenic activities such as agriculture or industry, we speculate that increasing agricultural and industrial activities might lead to higher atmospheric N depositions, which will mainly affect the N cycle in the central Arabian Sea.
Conclusions
On the basis of our scheme of the N cycling (Table 5 and Figure 7) , we conclude that the N cycle in the Arabian Sea is dominated by only two processes (i.e., denitrification and advective N input from the south). The role of N fixation in the Arabian Sea is still difficult to assess owing to the small database available; however, there are hints that it might be more important than previously thought. Fluxes such as N input by rivers, marginal seas, and aerosols and N losses to the atmosphere as N20 and NH• seem to be of minor or regional importance. Our 
